eleccrolys is solutions for the neutralization of nitric acid waste solutions. In this fashion the volume of radioactive waste sofut ion requiring disposal would be reduced.
The reduction of nitrate and nitrite ions e t platinized platinum electrodes in 1 5 NaOB has been studied by Horaayi and lZizmayer(4). These authors found pronounced maxima in the polarization curves and presented coulometric data supporting complete reduction to ammonia at high averpotentiale. potentials reduction to dinitrogen (NZ) was indicated. Certified A.C.S. grade reagent UaOH, Na2CO3. NaN02, and NaN03 (Fisher), the l a t t e r T w o d r i e d at 120'C, were used to prepare the solutions. The manufacturer specified that &he nitrite content in the NaW3 vas less than 0.001%. High purity nitrogen and oxygen were used to purge the solutions. Heteriag valves (MG Scipntific), flow rates 0.05 to 0.5 mL/rnin and 0.2 to 2.0 a L / m i a , were used to provide the gas mixtures. e l e c t r o l y s i s product. Also, the amount of ammonia was observed to increase during the course of the electrolyses.
Instrumentation
A t 0.466 amps/cm2, ammonia was found t o be the major -5 -Current e f f i c i e n c i e s in Table 1 were c a l c u l a t e d assuming that the products of the e l e c t r o l y s e s were n i t r i t e ion, a two-electron process, and d i n i t r o g e n , a five-electron process, using Eq.
t o c a l c u l a t e the t h e o r e t i c a l amount of charge for t h e ? n i t r a c e reduction. In t h i s equation A, is the i n i t i a l amount of n i t r a t e i n moles and 4 and Bt a r e the molar amounts of n i t r a t e and n i t r i t e , r e s p e c t i v e l y , present a t the end of the e l e c c r o l y e i s . The q u a n t i t i e s were determined by i o n chromatography.
from the data i n Table 1 thas o b s e r v a t i o n of a n i t r i t e i n t e r m e d i a t e was favored when platinum e l e c t r o d e s were employed. The Ni(Pt)
e l e c t r o d e s , oa the o t h e r hand, gave g r e a t e r c u r r e n t d e n s i t i e s based
It can be noted on geometrical e l e c t r o d e area and mre e f f i c i e n t reduction to nitrogen gas.
Several preliminary e l e c t r o l y s e s a t constant c u r r e n t were performed i n the presence of ruthenium added to the s o l u t i o n i n the f o r m of the disodium s a l t of hydroxynitroslytetranitroruthenium( 11) Na2 fRuNO(N02)+OH].
into ammonia were observed i n these experiments. Over the cousse of the electtolysis elemental ruthenium deposited on the n i c k e l Higher conversion r a t e s of n i t r a t e and n i t r i t e cathode.
undergo facile electrochemical teduct i o n to a m i n e complexee(S),
Since nitro end nitrosyl ruthenium complexes are known t o the hlchenium complex andfor the r u t h e n i u h deposit on the cathode may is part be providing for P more facile mechanism f o r t h e reduction t o ammonia.
-6 -. .
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Role of Oxygen.--Since previous studies were not concerned with the removal of d i s s o l v e d oxygen gas in the e l e c t r o l y s i s c e l l s , s e v e r a l experiments were performed in uhich oxygen was mixed w i t h t h e nitrogen gas which flushed t h e cathode compartment. It can be noted t h a t not only was oxygen not removed from t h e cells i n previous s t u d i e s ( l -3 ) , but t h a t t h e s o l u t i o n s were s a t u r a t e d with t h e oxygen formed at &he anodes. Since t h e reduction p o t e n t i a l of oxygen is considerably Lese than t h a t of &he cathode during t h e reduction o € n i t r a t e , reduction of oxygen is l i k e l y t o be involved i n the cell process. Increasing the x oxygen content ha8 two e f f e c t s , The c u r r e n t e f f i c i e n c i e s d e c r e a s e presumably due t o the concurrent reduction of oxygen, and t h e rate of n i t r a t e reduction, as measured by t h e % n i t r a t e reduced in one hour of e l e c t r o l y s i s , i n c r e a s e s . The increase is s i g n i f i c a n t , from ca. 45% for pure nitrogen to 90% for 5 % oxygen i n the gas stream.
Several experiments were performed t o see i f hydrogen peroxide (e.g. H02-) generated by the two-electron r e d u c t i o n OE oxygen,
022-
could be r e s p o n s i b l e for t h e increased rate of n i t r a t e r e d u c t i o n .
However, addition of a l i q u o t s of 30% H,O, s o l u t i o n t o NaOH/NaNOj or
NaOH/NaNOZ mixtures a t 8 0 a C d i d not r e s u l t in t h e decrease of the ion chromatagraphic peaks for nitrate or 'nitrite. These results
suggest an e l e c t r o c a t a l y t i c role for t h e superoxide anion, 02-, in the reduct ion process.
. Figure 4 where the circles and triangles are for 1M -NaOH and 6.1M NaOH (20%), respectively.
Most of the electrolyses reported below were performed in 3E NaOH with added Na2C03. where n i c k e l electrode8 rere used. In the constant p o t e n t i a l e l e c t r o l y s e s , the c u r r e n t d e n s i t i e s decrease with time and are much less than the above values at the completion of t h e e l e c t r o l y s i s .
Interestingly, the-nitrite peak current was found
I n summary, c o n t r o l l e d p o t e n t i a l e l e c t r o l y s i s of alkaline sodium n i t r a t e s o l u t i o n at 8O'C using p l a t i n i z e d n i c k e l e l e c t r o d e s produces gaseous nitrogen at high current efficiency. Voltammettic studies i n d i c a t e t h a t the e l e c t r o d e r e a c t i o n involves s u r f a c e phenomena and is not mass t r a n s f e r c o n t r o l l e d . P r e l i m i n a r y e v idence suggests an e l e c t r o c a t a l y t i c role f o r oxygen v i a t h e , generat i o n of the superoxide anion. While t h e nature of t h i s role i s no& understood, it ia cleat t h a t reduction of small amounts of oxygen a t t h e cathode is not d e l e t e r i o u s t o the performance of the cell.
A C K N O U L R M~~
The work performed a t the U n i v e r s i t y of Tennessee w a s supported by a coatract from E. I. carried out preliminary ion chromatography on e l e c t r o l y s i s s o l u t i o n s .
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